The microwave spectrum of gauche 1,2-difluoroethane was investigated in the ground and five vibrationally excited states by a centrifugal distortion analysis. 
given in Tables 1 -3. The experimental uncertainty  is 30 kHz except for Table 2 c (300 kHz). For the spectra in excited vibrational states intensity measurements were made.
Analysis of the Spectra
The assignment of the lines was checked by calculation of the Stark effect, by comparison of the Stark effect of excited and ground state transitions and through analysis with the rigid rotor [8] and centrifugal distorted rotor model [3, 4] .
The results are given in Table 4 . In the first column the constants are given for the fitting of 30 lines, in the remaining columns equal sets of 15 lines were fitted to allow comparison **. The correlation matrix for the groundstate is given in Table 5 . It is typical for all states.
By intensity measurements and comparison with infrared and Laser-Raman (Table 6) 
